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As a dominant technology of Biometric Verification Technologies, human face
recognition has become a hot research and application topic both at home and abroad.
However, due to the complexity of human face structure, the diversity of illumination,
face pose and facial expression, face recognition technology is universally considered
a challenging study topic. In recent years, manifold learning has become a hot study
topic in the field of artificial and pattern recognition. It is commonly accepted that
human face is a manifold structure and face dataset is a non-linear manifold formed
by some inner variable. Face recognition based on manifold learning has attracted
more and more attention.
In this paper, the feasibility, advantages and deficiency of mainstream linear and
non-linear manifold learning algorithms are studied systematically through
experiments. We focus on the intrinsic dimensionality estimation problem,
out-of-sample problem, non-supervised learning problem, illumination problem and
live detection problem in face recognition. The major research work and innovations
include the following four aspects:
1．Aiming at the application problem of locally linear embedding (LLE)
algorithm in face recognition, we propose a novel face recognition technology based
on supervised locally linear embedding (SLLDE) algorithm. Compared to locally
linear embedding algorithm, there are three following improvements:
1) LLE doesn't establish the mapping between high-dimensional manifold space and
low-dimensional embedding space. For a new test sample, it is impossible to
directly obtain the mapping of the given sample in low-dimensional embedding
space. Inspired by the principle of linear discriminant, within-class scatter and
between-class scatter are integrated into the objective function to preserve the
discriminant local structure of subspace. It emphasize the discriminant
information of samples to make within-class samples closer and between-class
samples further.
2) Intrinsic dimensionality is an unknown parameter in LLE. To address the problem,
we propose an optimal dimensionality estimation approach based on locally
linear discriminant analysis. It is the improvement based on local PCA.














information. SLLDE integrates the manifold structure and label information of
samples, and rebuild linear neighbourhood with adjusted distance matrix.
2. Illumination is the bottleneck of face recognition technology. The image-based
illumination preprocessing approaches in face recognition receive widespread
attention because of simpleness and efficiency. A new automatic white balance
algorithm based on prior information is presented and is used as the illumination
preprocessing of face recognition.
3. Face recognition system is often intruded by face images, videos and 3D
models of valid users. We propose an anti-photo spoof approach based on the analysis
of Fourier spectra and eye blinking detection.
Experiments on ORL, Yale and IMT face databases demonstrated the efficiency
of the proposed SLLDE algorithm, illumination preprocessing method based on
automatic white balance, and the anti-photo spoof approach based on the analysis of
Fourier spectra and eye blinking detection in face recognition.
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Component Analysis, PCA, 亦即Eigenface）对图像表观特征进行降维，在此基础
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